CEM grofocot for U, 8. Sleel Corp,
Revision 1.0

6.6.4 Resommended Spare Parts

The following table shows spare parts and consumables. For the complete list of manufacturer's
spare parts, refer to the Instruction Manual,

PART NUMBER DESCRIPTION
4121 Capiltary - ozone - 10 mil
4113 Capiltary - sample - 5 mil
4128 Capiltary - bypass - 20 mil
4157 Charcoal
6998 Desiccant
4510 Fuse
8138 | Solenoid
4800 C-ring capitlary
9464 Twin Head Pump Repair Kit
5013 Bypass Pump Repair Kit

6.7, NO reports
8.7.1 Dally NO,_ reports

Two styles of dally reports for NO, are available for printing on the printer, The first report prints
the average value for every minule in any calendar day. The second report is a ling graph of one
prririute values. The first report included other status information such as faull conditions and
calibration status. A sample of gach report is included in Appendix C of this document,

6.7.2. Quarterly NO, reports

A sample quarterly NO, report as required by US EPA and Pennsylvania Departrment of
Environmental Resources (DER) is included in Appendix © of this document,

8.8. Parameters monifored by SNIFFER

Allen Bradiey PLC (RDCN) monitors a signal from the Thermo Environmental Instruments, Inc.
NO, analyzer corresponding to NOx ppm. 1t also monitors two digital lines which indicate when
the NOx analyzer is performing calibration and if the un#t has failed calibration. The final signal
being monitored by the remote data collection unit is an analyzer fault line. The SNIFFER data
acquisition units saves to the hard disk the following data once sach minute;

@ NO, ppm
L NO, corrected fo 7% oxygen.

Pawinicet 1.0 Saplamber 28, 1584
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&  Analyzer calibration status

6.9, Rate of data collection for analyzer

The remote data collection unit takes a reading from the Thermo Environmental Instuments,
Ine. NO, analyzer once every few seconds. The SNIFFER data acquisition system requests
the latest data value from the remote data collection unit four or mors times each minute,
These readings are averaged together in the data acquisition system to construct a ane
minute average. The actual analyzer reading and analyzer status information {calibration and
fault status) are transmitted from the remote data collection unit to the data acquisition
computer.

6.10. Schematic of monitoring system
See Appendix D of this document.

6.11. NO, Calibration drift
The acceptable zero drift for this analyzer is £ 0.2 ppm per day and the acceptable span
drift for this analyzer is = 1 percent of full scale per day. These conform to the

requirements defined in 40CFRE0 Appendix B (Speo. 21,

As per QOCFRG0 Appendix F, the analyzer must be calibrated whenever its reading drifts
from the reference gas by two times the amount specified in Appendix 8,

During calibration the system compares the known concentration of the span gas to the
reading from the analyzer. lf the reading is different, the system automatically adjusts the

reading in software.

If this drift is more than twice the acceptable drift specified in 40CFRE0 Appendix B, then
the system warns the operator of calibration failure,

At this point the analyzer may be manually calibrated and or repairad.

§.12. Equations to Compute Corrected NO_ Emissions,
The equations used to compute the emissions follow:
Correction of NO_ to 7.0 % Oxygen on a dry basis
{20.95% - 7.0%)

NG, corrected = * NOPPMVD)
{20.95% - 0,% dry}

6.13. Equations 1o Compute NO, Mass Emissions.
The NQ, emmission is recorded in three units,
They are:

Rewiginn: 1.0 Seprember ¥8, 19894
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% NG, analyzer readings.
® NG, analyzer readings corrected to 7.0% oxygen,
# NO, srmmissions rate in pounds per howur,

NO (ths/hr) = NO bs/MMBml * Huel consumption MMBtuthr)

The equation used to compute NO, emissions in {Ibs per MMBtu) is defined in A0CERE0
fMethod 19 and is as follows:

E=C*F(20.8/{(20.9-0,%)})
E = emmissions in lbs/MMBty
C = NO, in lbjscf = NO {ppm] * {1.184 * 107)

F = Fuel factor in dsocf/MMBty

Frwinion 1.4 Suptamber 28, 1884
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7. Catibration of CEMS analyzers

Daily calibration is accomplished by routing certified calibration gases up through the sample
line to the probe and back down the normal extraction gas sample path 1o the analyzer.

Each analyzer is first fed & zero gas to sstablish the base line and then fed a span gas.
These two readings determine the slope and offset values used o correct the analyzer
readings.

Although each analyzer may be calibrated individually, the normal, automatic calibration
performed daily by the CEMS system calibrates all of the analyzers together as guickly as
possible,

This is accomplished by calibrating one or more analyzers simultaneously. For examplea,
several analyzers may be zero calibrated at the same time or one analyzers span gas may
also be used as the 2zero gas for a second analyzer. This therefore reduces the overall time
the CEMS is in calibration,

Tha calibration sequence described below represents the actual calibration of all analyzers in
this CEMS.

The steps below do not mention the "walt” times which permit the calibration gases 1o
purge the sample lines sufficiently. These delay times may be altered to mateh the tength of
the sample Bnes,

In addition to this fixed time delay, the CEMS also takes multiple readings during the sample
time to insure the analyzer reading has stabilized. This helps verify the line has been
completely purged and only pure calibration gas is being sampled.

Aewvigban: 1.0 Keptaripe: 28, 1984
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7.1, Calibration Timing Sequence Chart

Note that the CEMS system for each boiler is calibrated independently. Further all timing
constants are set independently for sach system.

Ztep time Operation Gas flowing Comments
secorgds
Purge Zero Span 8. Bpan KO, Span

1 120 % «

2 30 KA, X

3 128 *

& 30 Q.

& 120 X %

7 30 . S

8 120 X X

g 30 NOY, X

18 180 X Purge
Sarple
Line

11 Resume
Sampl ing

Hevision: 1.9 Beptember 28, 1904
Puge 323
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8. Monitored Data Points

The following signals are collected from various instruments sither in the CEM analyzer
cabinet or other sources at the site. One set of signals is collected for each boiler.

® &, Oxygen
® Q, Analyzer fault
@ NO, Nitragen-oxides

L NO, Analyzer fault
@ Fue! Flow Signals for each fuel
& Opacity

L Fuel Factor {(Fd) for Coke Qven Gas

9. Calculated Data Polnts
The following values are calculated in the CEM system for sach boiler.
e NG, corrected to 7.0% 0,

@ NO, Lbs/mmEBETU

10. Process Status Input
The following digital signal is read by the RDCN and recorded on the hard disk. It is used to
determine number of hours of operation for the industrial boiler. The emission lmit episodes
are discounted while the process signal indicates the process is off,
® industrial boiler on/off Digital input

1. Alarms

The following alarms are output by the RDUN when high emissions or analyzer failure is
detected. Also refer to the "Lockout™ section for further specific control points,

2 CEMS calibration failure Digital output
L CEMS high emissions alarm Digital output
L CEMS trouble alarm Digital output
Fewigion: 1.0 Bepiamber 38, 1894
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12. Lockout Control
This systemn has no lockout requirements.
13, Emission Limits

This system determines if the process is operating by a digital input to the CEM system. This
input is provided by the plant DCS and is on only during the period in which the CEM system is 1o test for
emissions smissions exceedances.

While in operation, the CEM system will be taking readings of all pollutants, correcting themto 7
percent 02 and generating a rolling hourly average, The rolling hourly average is based on minute
average calculated by the DUN. The rolling hourly average will be valid if there are a minimum of 45 valid
rinute averages during the last 60 minutes.

The air permit is an installation permit. It is our assumption that PADER will establish
concentration limits for sach of the amissions. This CEM system will contain emission limit software in
the event a NOx emission limit is placed on the boilers,

The pollutants that will be measured are:
Pollutant Units

L] NOx corrected to 7.0% 02 ppr dry
Limit: {Undetermined at this time)

L NOx IAMMBTU thMMBTU
Limit: {Undetermined st this time)

@ NOx Ib/hr Ib./hr
Limit (Undetermined at this ime)

Opacity will be monitored in the stack., The instantaneous readings will be collected in real ime by
the RDCN. From these values both one minute and six minute averages will be caloulated and stored on
the DAS. For a one minute average to be valid at least 8 readings will be required. For a six minute
average to be valid at least 5 minute sverages must be valid.

Faishon 1.5 Sepiamber 16, 1984
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14, Quality eontrol / Quality Assurance
The primary guidelines for this section are those outlined in 400FRE0 Appendix F.
The quality control plan is made up of six jtems.
® Calibration of the CEMS analyzers on a daily basis
L Determination of calibration drift and adjustment
L Preventative maintenance of the CEMS
2 Recording the data and calculation of emissions rates, and reporting the results
®  Accuracy audit procedures
L] Caorrective actions for CEMS componenis which do not mest the above criteria

i the CEMS has two consecutive quarters of excessive inacouracies then this current
QA/QL plan must be re-written to corregt the deficisnciss,

14,1, Calibration Drift

All analyzers are calibrated using the criteria set forth in 40CFRB0 Appendix F and Appendix
B.

Refer to the "Calibration Drift” section for sach analyzer for specific details,
if the analyzer fails the drift calibration for five consecutive days, the analyzer is considered
out-of-control. In addition, if the calibration drift error is four times the applicable drift

specification at any time, the analyzer is considered out-of-control,

The analyzer remains out-of-control until the completion of a calibration drift test which
results in a calibration drift within the corresponding allowable calibration drift limit,

The data during the cut-of-control period is marked as invalid data. Al data collected from
the CEMS iz kept for two years.

14.2. Data Agouracy

Data accuracy is verified by performing a set of quarterly audits. There are three types of
guarterly audits;

L Relative Accuracy Test Audit (RATA}

@ Cylinder Gas Audit (CGA)

L Relative Accuracy Audit (RAA)
14.2.1. Relative Accuracy Test Audit [RATA)

When the CEMS is first certified this audit is one of the audits performed by the

Fevighm 1.0 Saptamber 38, 1984
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stack testing firm in accordance with the performance specifications outlined in
40CFRE0 Appendix B. The relative accuracy specifications are listed below:

L Performance Specification 2
Performance Specification 2 (NO,, 50,) twenty {20} percent of the mean valus of the
reference method {RM) test data in units of emissions standard or five (5) percent of

applicable emissions standard,

If the limits defined in performance specification 2 are less than 2.5 ppm NO,_, then the
minimum accuracy of 2.5 ppm NO, will be used as outlined in the NESCAUM guide,

@ Performance Specification 3

Performance Specification 3 {0,, CO,} twenty {20} percent of the mean value of the
reference method (RM) test data or one {1} percent O, or CO,.

L Performance Specification 4
Performance Specification 4 {CO) ten {10} percent of the mean value of the reference
method (RM) test data in units of emissions standard or five {5} percent of applicable

emissions standard,

It the limits defined in performance specification 4 are less than five {5} ppm then
performance specification 44 will be usad,

L] Performance Specification 44
Performance Specification 4 (CD) ten (10} percent of the mean value of the reference
method {(RM] test data in units of emissions standard or five (B) ppm, whichever is
higher,

® Equations and calculcations

The equations specified in

Arithmetic Mean: EPA GOCFRED App. 8 P2 eg. 2-1
Standard Deviation: EPA SOCFRAD App, B PSP eoq. 2-2
Lontidence Coefficisnt: EPA 4UCFRED App. B PS2 eg. 2-3
RA: EPA GOUFRED App. B PS2 g, 2-4

All span and zero gases usged for these audits must be
"EPA Protocol I,

The required audit gases are found in Appendix B of this
document.

14.2.2. Cylinder Gas Audits (CGA)
This audit is performed in three out of four guarters. This

audit challenges the CEMS with c¢yvlinder gases of known
concentration at two points for each monitored pollutant.

Fuisvigion 1.43 Saprarier 28, 1984
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Each pollutant iz monitored at a mid range which is
calculated as between 20 to 30 percent of the monitors span
value.

The high range is caleulated as being between 50 to 60
percent of gpan.

The cylinder gas audit routes the audit cylinder gas through
the entire CEMS; {(i.e. up to stack probe and back through
the sample conditioning system to the analyzers).

The cylinder gases must be introduced three times for each
range, for each analyzer. In other words, to audit one
analyzer six data points must be recorded. The cylinder
gases must be EPA protocol I gases.

The difference betwsen the cylinder gas known value and the
CEMS result is used to assess the accuracy of the CEMS.

The required audit gases are found in Appendix B of this
document.

14.2.3. Relative Accuracy Audit {(RAA)

The relative accuracy audit is similar to the Relative
Accuracy Test Audit (RATA) except less data is recorded,

The relative accuracy audit can be performed in three out of
four guarters. It requires three sets of data in contrast
to the RATA which requires nine sets of data. The relative
difference between the mean of the reference method (RM)
values and the mean of the CEMS values iz used to assess the
acouracy of the CEMS.

14.3. Excessive Inaccuracies

If the relative accuracy of the RATA exceeds twenty (20)
percent then the CEMS is out-of-control. If the relative
accuracy exceeds fifteen (15) percent of the CGA or the RAA
then the CEMB is ocut-of-control. The CEMS remainsa
cut-of-contrel from the time that the system fails the RATA,
CGA or RAA until the system passes the RATA, CGA or RAA. If
the system fails a RATA then only a RATA is used to certify
that the CEMS is no longer out-of-control.

The data during the out-of-control period is marked as
invalid data.

14.4. Caleculation for CEMS data accuracy

The RATA relative accuracy calculations are outlined in the
performance specification section of 40CFRE0 Appendix B.

The RAA relative accuracy calcoulationsz are calculated in the
emigsions standard units (for instance lbs/hr or lbs/MMBTU}.

Bewizion: .03 Gantanbaye 28, 1594
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The CGA relative accuracy calculations are calculated in the
unitg of the concentration appropriate for the analyzer (for
instance 0, in percent, and CO in ppm).

The egquation used to compute relative accuracy for CGA or
RAR ig:

A = e st de e ———— * 100
C audit

A = accuracy in percent

C meas = Average CEMS response during the audit in units of
applicable standard or appropriate concentration

C_audit = Average audit wvalue {CBA certified value or three
run average for RAA} in units of applicable standard or
appropriate concentration

14.5. Reporting Regquirements

Samples of the required reports are found in Appendix C of
this decument.

Depending on the type of report, they can be produced on a
daily or quarterly basis.

Certain reports such as the calibration summary report will
prompt the user for a start and stop date. The report will
determine if there is data present for the specified days
and if so will compile the regquested report period into the
report.

Refer to Appendix C of this document for the list of
reporbs.

Heviwion: 1.8 Zapramber 38, 1854
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APPENDIX A Project personnel

The following is a list of key proiect personnel and their
corresponding regpongibilities.

greerall Project Management Manager of Envirommental Control
averall Quality Assurance Manager of Envirommental Control

Performance Auditing

Data Processing

Sampling Qualivy Control Manager of Dperations
Sampling Operations Manager of Operaticins

In case of incomplets persomnel list, be advised U. 3. Steel
Corp. is presently organizing the staffing and will furnish
the names and duties prior to operation of the CEMS
agquipment.

Definitions of project responsibilities:

Overall Project Management - Responsible individual who
aggureg the system donforms to all state and federal
regulations and that all reports are submitted promplty.

Overall Quality Assurance - Manages the CEMS system.

Responsible for ensuring all sampling operations, sampling
gquality control and data processing activities are
performed.

Performance Auditing - Ensuresg the required guarterly auditg
are performed. Provides tracking of performance
information.

Data Processing - Examines daily backup logs. Assures all
daily reports are printed and distributed. Performs regular

£full backups.

ampling Quality Control - Inspect daily calibration
information. Assures all daily automatic checks were
performed. Maintaing spare parts inventory.

BSamplin eration - Performs daily maintenance.

Faweision: 143 Seplernber 28, 1884
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APPENDIX B Specialty Gases Reguired

Daily Operation

& Owygen sro Jgas CO span gas, which contains 0% 02
2 Oxygen span gas 22.0% Oxygen in Nitrogen base EPA

Protocnl 1

L 8O, Range one Zerc Gas 0 ppm NOx, using Oxygen analyzer span
gas

L NGO, Range one Span Gag 400-450 ppm EPA Protocol 1

Hote:

The span and zero gases may be YCertified Masters" for
normal operation but must be YEPA Protocol I" for all audits
{i.e. CGA}.

Rygion: 1.0 Septempar 38, 1894
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CGA audit gases
& Oxygen Range one mid range audit gas 5.0% Oxygen EPA Protocol 1

@ Oxygen Range one hi range audit gas 10.0% Oxygen EPA Protocol 1

L N0, Range one mid range audit gas 125 ppm HOx in Nitrogen base HPA
Protocol 1

L HO, Range cne hi range audit gas 275 ppm NOx in Nitrogen base EPA
Protocol 1

Naote:

These specified span and audit gases are desired values.
The supplier attempts to meet the desired concentrations as best
as possible using industry standard gas mixing methods.

The actual concentration of the gases are determined by
measurement of the bottle contents and may vary slightly, as long
as the concentration is within 80 to 920 percent of full scale for
the chogen operating range of the analyzers,

Each piece of equipment permits the span gas concentration
value to be set to the actual bottle concentration.

When received, each bottle of protocol gas will be labeled
with the exact concentration. This equipment setting must be set
to the actual bottle contents when the bottles are changed.

Heviziopn 1.0 Sapromber 38, 1584
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APPENDIX C Sample Reports

Sample Analyzer Performance Report.
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CEM protocol for U, §. Steel Corp,
Revisior: 1.0

{iaily Stack Calibration Summary

COMPANY: Your Company PERIOD START: August 22, 1883
PLANT: PERIOD END: September 03, 1993
STACK: Turbine 1 on Node turbine 1 Created: 09/03/93 Page 1

Ranges of Analyzers:
CO: 0.0 - 50.0 ppm
02:00- 250 %
MOX INLET: 0.0 - 200.0 ppm
NOX OUT: 0.0 - 50.0 ppm
WH3: 0.0- 50.0 ppm
COLO: 0.0 - 200 ppm
ALLOWANCE
Date Time ANALYZER TYPE EXPECTED ACTUAL ABS % RANGE Units 9%

09/03/93 05:29 NH3 8PAN 38,7 388 1.1 220% 25 50%%P
09/03/93 05:28 NH3 ZERO 0.0 0.0 00 000% 2.5 50%°P

09/03/93 05:29 NOX_QUT SPAN 387 414 2.7 5B40% 25 BO%F
08/03/93 05:29 NOX _OUT ZERD 00 -01 0.1 0.20% 25 50%FP

08/03/83 05:28 NOX_INLE SPAN 18B2.0 177.0 5.0 2.50% 10.0 50%P
09/03/93 05:2% NOX_INLE ZERO 0.0 00 00 0.00% 100 B50%P

O%/03/83 05:28 Q2 SPAN 220 220 0.0 004% 05 20%FP
0383 05:28 02 ZERO 0.6 0.1 0.1 0.24% 0.5 20%P

0B/03/93 05:29 COLOD  BPAN 388 37.7 21 4.20% 25 S5.0%FP
08/03/93 08:29 COLO  ZERO 6.0 08 08 160% 25 BO%P

09/02/93 09:15 NH3 SPAN 387 390 03 050% 25 BO0%P
08/02/93 08:15 NH3 ZERC 0.0 0.0 00 000% 25 BOW%P

09/02/83 G815 NOX_OUT SPAN  38.7 38,7 0.0 0.00% 25 50%FP
09/02/93 08:15 NOX _QUT ZEROQ 0.0 0.0 00 000% 2B 50%FP

08/02/93 09:15 NOX _INLE SPAN  182.0 181.2 0.8 040% 100 50%P
08/02/93 09:15 NOX_INLE ZERQO 0.0 0.0 00 0.00% 10,0 B50%FP

G8/02/93 09:15 G2 SPAN 220 224 04 14B% 05 2.0%FP
08/02/93 09:15 02 ZERO 00 0.1 01 08B2% 05 20%FP

OH0Z/3 0815 COLO  SPAN 398 380 1.B 3.60% 28 50%FP
08/02/93 09:18 COLO ZERO 0.0 0.7 0.7 140% 25 BO%P

co Q2 NOX INLET NOX OUT  NH3 COLO
P-Pass < 80% « 2.0% < 50% < 5O0% < BO0% < BO0%
F-Fal > B0% > 20% > BO0% > BO% > 50% > 50%

Ravisin 1.0 Soplampar 28, 1854
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CEM protocol for U. 5. Steel Corp.
Revision: 1.0

Sample Source Uperation Report.
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i Q2032 £l
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ik 00320 dwn

16 D9.:03 ainizion dows
1% O0008 Maintensnoe

i Q0003 oW

gyatem off
Morpe &t &
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Worwk at thin
Sehuoduled musd
Seheoduled mad
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CEM protocol for U, §. Steel Corp.
Revision: 1.0

n Raport Faga # 2
2ar: 1981
ndustrial, Inw.

Brh Bt
Bource; TUB 103
CEME 1d no.

Bummary

Tonal Times TRYS/HEE  MINE

Frocsay availst

f e T Y Lo pe—"
faiguiaie manimum

DA downtime permi

base

2D

t
e
v
'
'
'

Maz B& downtime permitzed in ressicdss of guarter

Rewigian: 1.3 Guptunber I8, 1334
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CeM protocol for U, 5. Stesl Corp.
Reviston: 1.0

Sample of a PA Excess Emissions Report.

STANDARD EMISSIONS REBCRT PASE 1

COMPRNY HAME: U. 5. SBtesl Corg .

LOUKRTION: Clairton, BA.

STURCE: Boilesr

CEMES ID HG, {+80URCE ID+ANALYZER ID)}: $08B%1D
FAREMETER : NOxEMBETU

YIARTER: 4

YEAK :

n

y
£
’.:3{
(2
o

3

D XXX RPC X¥ER.RC

HOUR 1 3 4 & & 7 8
3 18 I 1 13 14 L& 18
1 18 g 28 2% Jees 23 e

REEZ FC ¥EXX . BC

KEEX PO XN PO XEX

GROE. 0B QODT. 0B
S005.068 0006.08
GODS. 08 O006.08

08 GO07.08 9007, 0B Q007.08
OB QD05 08 0005 .08 00%. 08

01 GO0CH .08 40 g
o
08 0006.08 0006.08 0008.08 00

Ga07 .08 ¢¢
o005, 08 0o

EENE RS IR E I FS Y 2

oO02.08 Gooz,
0002.08 0002, 08
G001 .08 Q001

0003.08 PR
GOOZL08 (000300
D& OGGL.0R 0001.2
GC02.08 0000, 08 SROE
Qo0& .08 GOO7.08 0007, GOO07.08 000708 Q407 0B
47 L0708 S007.08 ooeT, GOOT .08 LLOT.
I121.08 21,08 0010.08 0008, 08 0007,
38 ooT. 08 DDOB.DE DODT.O8 4407,
00C8.08 0008.08 0007.08 000740
Irisg. ITzZi.
goLa. 0o1e.
BOLG. GULE. D

GULER. I¥z

Bonz, o8

QUL GO03 ., 08
007.08 O0DE.DB
GoOT7.08 Q007,08
GOO7T. 08 Q007,08
QUO7T.08 0007.08
OOO7.08 0007 .08
QROB. L8 Goag. 8
0010.08 GO0L1.08
OO10.08 G01G.08
015,08 0018, 08
COLL .08 8011.48
GRI0.08 BOL1I.GR

g BB D005 .O0B O005.08 Q005,08 5 0005.08 0O0s . 08
LGB 0005.08 000B.08 0005848 5 GUGE .08 QQ06.08
LG8 DODS.0E Q005,08 Q005.0 DOR.08 Q005,08 000%.08
B3 L8 0004, 08 0004 .08 4 CO04 . 08 0008, 08
U8 G004 Gooq, 0004 QUL QB QDODS.
G 0004 . oo . DOGg .08 0004 .08 0004, 08 4
04 ¢8 0004, gQ03.08 O 0003.08 Q003,408
DB ODOLE. Q003,08 ¢ DOO3.08 Q004,08
BOn3. O8 DOG03.08 . 0003 .08 QU0Z.0B
05 BG01.08 SOE SO0L.08 OG001.08 P
] :
&
g

QR0L.08 IIZL1.0B

o o4x G 5 o

i

o BRSO i I o ]
5

f1o)

%
3

aoio,
Q011,08
G011, &8
80310.¢

Sepummiug 28, 18%4

Feriginm 1.8
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CEM protonol for Y. 8. Steel Corp,
Revisiorn: 1.0

ETANDARD EMISSIONS REPORT PACSE 2

B OID RO, {+S0URCE ID+ANALYZER ID): Q088910
CUARTER : 4
VEAR : &3

HOUR 14 2 3 4 5 & 7 8
b 16 11 1% 13 i4 1= i&
17 ig 1% 4¢ &3 22 23 24
SEFE . PD FEREL.OPC NN OPU XXXX. PO MEVYOPD XRXY.PC EMNEY.PO AXXX RO

GOLE. 08 OO0L0.08 ORID. 08 Q012,08 0011.08 0009.08 0009%.08 0010,

GOX0.08 0010.08 0011.08 0011.08 0011.08 0D1Z.08 0012.08 00313,
1é UOLE, 08 COXIZ.08 Q012.0B L Q010 .08 0G11.08 00

& OB o8 0010, £.08 0011,

GULE. 08 Ge10. L0E noan,
13 0010.08 B8 0010, ¢

0049, 08 :

3 P08 0011,
08 0011,
JHE 0031,
.08 (010 .0
2. 08 0013,

0o11.08
O010.08 o01o.n
14 D011.08 0010.08B 00140,
ITIZ1.08 II21.08 0DO10.
O010.08 $010.08 0011,

[ R A R s B s 3 o]

i
F v Bk b B 6 B o B v

1T 0012.08 O0LF.08 DODI3.DB DU011.08 QQ11.08 Ig, L08 001108
GULZ.08B CGOlO.C8 0011.08 $011.08 O011.08 0010.08 LOB 003308
GO11.08 0010.08 0010, i G010, L08 00L3G.08

18 GO10.08 O0LG. 08 0010, 08 2010, GE
GOLO.0B O010.08 Q10.48 Qoo o8

G.08 0011.08 QOI1I.0R 00L1.08 0011. LG8

1% &8 GG, GOL0.08 000%.08 0007, &L 08
00rL.08 DLas. e PLOE DDDB.OGR QO10, GOLe . 08

G012 .08
Q0131 .08
3 0014.08
GRLO.08 010,08
0010.08 ©011.08
DLLIG.08 G010.08
DO0S. OB 0009.08
GULO.0B ITI8. OB

0013 G012.08 0012,
0012.08 DO12.08 Q031.
BHLZ.08 0010, 08 GOLILI. 08 0011 .08 0008,
GOL3.08 L4R1D. O0L1.08 0010,
1% Q010.08 ¢012.08 ODO%.08 Q010.08 0010,
0011.08 O00%.08 O0010.08 0010.08 000%.
FLG.O8 OOLGLOR G010.08 010,08 Q008.08

GGGE, O

0010.08 0011,
18 0013.08 @012,

5 I e v B o

REsqps+ Rl

20 OB OQCO08.08 O00E.08 000808 B
88 ITZ1.08 II16.08 I121.0B ITZ1.08 IIRG.0%

DR OO0I0.08 0011.08 0012.08 ' 8 L 0B

21 CB GUIG.0B QQLO.08 (014,08 Qooe . G 7
R L8 Q010,08 1131, G005, OF

SR0Y, 08 .08 0011.88 GOGR. 08 GOEY. LB

22 DD1L.O8 g $.08 ODOB. 08 0010.08 08 0011.08
ERE N ¢ LO8 10.08 IIX1.08 IZ21.4%8 0 208 00L1.08
0gl1.08 i O8 05,08 0DOD%.08 000,08 410,08 0011.08

23 OGLIZ.O0B 0012.08 LOE GOLR.08 0011.08 OO0I1.0% DRI2.08 O0312.08
GUOLE.08 111808 08 O011.08 0011.08 DUIL.O8 OUL1.08 0011.08

Hevigion: 1.8 Sepgernbec 38 18N4
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STANDARD EMISE

GO11,08 QU10.08
24 DOLO.08B 0009, 08
& Q005,08
25 0011 .8
012,
C012.08
2% G011.08 .
Q011,68 I718.08
GO12.08B 0011.0R
&% GU1Z.08 QQ1z.08
o8 {
38
28 00811.08 OR
IT18, 08 {
ao1s,
28 4piz.o

Iiig.
IIie ¢
Irig. g8

sert. s
20313,
0011.¢
3OO0
00001
IT13.08
1113,
TI13,

DUeG .0

Bevisinr 1.0

JBOOKKEKX LR

G005, 0
oo,
Qaa7.

IT1E.
Q0L% .
o1z,
o014 .

L033.
0013,
IXz1.
4011,
G012,

GOLE.GR

GOLE.
2014 .4
GoLn.
0000,
(ERELELE
X33,
IIL3.
IT13.0

GO0, 06

CEM protocel for 4.

G010,
aoa7.

QOGE.LO

G
0
Trzy.
ga12.
0013,
0012,
G013,

LT AN

IT31.408
0Q11. 08

ERED DR
GGLO.
OOLE.

Bz,

i
o013,

a01n.o

0000,
LO00.

Iris.

GOG0, 08
0000, OE
TI13.08

8, Steel Corp,

Revigion: 1.0
GOGERA0
5 £ ¥ 8
1 14 15 18
2 22 23 24
AAXE, PC XXX . PC XXXX . PO SE8¥ PO
o010,

P —— 5
FERRE AR\ N

a8

GE

G010, 08

GUEE . 08

S0LE .08

0012.08 QUI2.08 OD12.08
00X1.08 Q012,08 0012.08
DULLT.08 0012.08B 0012.08
COLL. 08 0011.08 001z, O8
0012.08 0012.08 0012.08
Q012,08 Q0L .08 O012.08
: Q010 .08 g8

SOLE.
G012,
IIls,
iiig. o8
GO12. 08

0011, 08
Gn1l. Goiz.
0013, G013, 08
oz,

0014, GG
vy

LUlz. 08
G0L3. 08 U
QO12.08 0012, 3
DOL3.08 0013.08 0012.908
18 DOOL. 0B Donn. o8
On00.08 0000 . 08
I7313.¢ I113.08
Ii13. I113.08
IIis. 113,08

Goog,

0000,
Gaan,

Beptemher 28, 1884
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CEMS

QUARTER :

Bowvigion: 1.0

it §

BOLE.
QL1i2.
Goi3.
BOLZ. 0
G010
6oL,
G011.6
O0L0.
qoll.
Ga10. 4
G013, (8

Hoiz.

8014 . &
Iiis.ag
0014 .08
0012, 08
I121.¢
Q033,08
D01z,
ITIz1.
012, ¢
0011,
Iiis.
011,08
0011,

ETANDARD EMIZSICONS
{+30UR

goLrz.
8013,
0011,
G011,
o1,
Doiz.
Goog., O
GULL.0
GOLL. 08
0C10.
GOLY.

GOLG.

A
v

ot

Lot
O Oy O D8 X 08

el
SRRl

8 Lab b ta¥ Oy 4%

2
s
8
2
&
&
5
B
&

€31 4D

Do e I o

CEM protocol for U, $. Steel Corp.
Revisign: 1.8

E 4
ZER ID}: QR&B3ID

L

4 & & ?

iz 13 14 15

20 21 22 23
XXX PO BEXX PO KXEXX. PO XXEX. PO
GR Q000,08 0000.08 000408
08 IX16.0B II15.08 II1€.08
08 LO08.08 (008,08 008,08
08 Q011,08 0011.08B L011.408
O8 0031.08 O0L1.08 C01z2.08

L8 Q013,08 0011.08 0011

GLO.OB 0011.08 Q011.08 OO0LL.
GOIL. 08 IT18.08 0011.08 G0I1.08
001308 0013.08 0013.08 0012.08

GOLL.0B O009.08 0010.08 3003.08
DUOR. 08 QO08.08 0009 08 000B.0RB

& O010.08
GO0g. 08
008,08
011,08
00311.08
001G.0

4011.08 0011.08
GUI0.GR QR1d. 08
00092.08 0008, 0f
GOLG.08B 001108
Go11.08 O011.08
0011.08 0011.D08

G0L2.08 0012, 08 GU11.08
GOLG. 08 O011.08 11,08
GUOL1.O08B G033 08 2010.08 060311.08
GR1L.08 0017.08 0011.408 0010.08
0011 08 {01208 Q012.08 0013 .48
Ga11. 08 08 0011.08 0010.0%8

6013,
GOLE. 1
TILE. !
GU14 .08
0013 .08

1 0]

L OB DRAS.
& L8 0013,
2 PO OB 00314,
8 OB ODpig.
& 08 §013.
2 2L08 D012,
g COROGDLE.
g 012,08 G011,
g
8
8
g

D o B s B e o

GOLL.OB 0012,
§011.08 o0l
4010.08 0011,
G0131.08 0011,

LUl et o B g}

1. 08 00L2.08 001308
L8 0014.08 Q034,08

five SO e T i I b S O e o T

(R KRR A v By KR o B SRR G BE €0 B4

o

b

<

8
1ig
24

M

o]
%

1121.0
II16.0

o B
[ia e s JREag

g811.48
8013.908
GOIL. 08
G013.08
00131.08
aail.os
GoLl0.08
GO10.08
00068. 08
010,08
G008, 08
G012, 08
GOLE. 08
G011.08
QG14.08
0011, 08
ggil.ag
oo05. 08
G414, 08

4o

Q013,48
4012.8
GOLZ. 8
GOLE . Of
0011.08
go11.08
001,08

Saptmmntay 3K, 1594
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CEM protocol for U, 5. Steel Corp.
Revision: 1.0

STANDARD EMIBEIONES REPURT PAGE &
CEMS ID NG. («80URCE ID+BNALYZER ID): QDER91O
QUARTER: 4

YEAR: 23
HOUR L & 2 4 kS & 7 S
g 10 i1 12 13 i4 15 ik
17 18 12 20 23 32 43 24
XELX . PO EXXE . PO XXX PO XEXX . PO XM¥X . PO EXXX.PC XXEX.PC XXX PC
DAY
IT16.08 ITi6.0 0012 .08 0011.08 58011, go11.08

3 . DOLO.08
gnLO.08 0011.08
$011.08 0011.908
II16.08 G033 .08
012,08 0011.08
. DH12.08 $011.08
L08 0011.08 001008
00X1.08 II21.08
Gole. 08 0011.08
GO11.08 4011.08

8
001L.08 OO0LL, 08 QRE0., 08 Q030.
L1008 DRID.OR 0010,08 0010,
C012.08 0011.08 O011.08 011,
GOIL.08 0013008 0012.08 0011.08 0011,
50 CO0LL.08 0012 .08 Q012,08 0011.08 0U11.08

IIZL.08 O0L2.08 CGO12.08 Q011.08 0011,
011,08 O0I2.08 O01Z.08 0012.08 0012.08
1 0010.08 0030.08 0011.08 011,08
GUUR. 0B 0010.08 O011.C8 $010.08
GOL1.08 0011.08 0011.08 O011.08

e
W

52 0 GG11.08 QOLG. 08 (011,08 Q011,08 0012.08
11,08 0011.08 Q012.08 . . 11, 08 LG8

G011 . O LO8 00131.08 Q0311.08 0011.08 0011.08 00311.08 kg

53 0011, : 3 GOLL.08 0012.08B [O011.408 0010.08 o8
BaLE. 08 0O011.08 Q010,08 0011.08 0011.08
00311, . 08 Q012,08 0011.0 .08 G011, 08

24 0011.08 0011.08 08 Dh1IS.0R D015, 4.08 0013.08
GO18.08 0013408 Lo 0014.08 001308 Q012,08 bR1Z2.08
DDI3.0B 0013.08 3008 0014.08 0013.08 0012.08 0013.08

8% 0014.08 Q012,08 LO8 DOLE. 08 0014.08 0D13.08 0O0D14.08
T¥32.08 IT12.08 0012.08 .08 0012.08 Q012 08 Q032,08 Q013.08
GOL3.08 D012.08 §012.0 DB ODO3IZ.08 0012.08 OO911.08 0012.08

5¢ 0011.08 0011.08 O0LL.4 08 0012.08 O012.08 RRIZ2. 08 4012.408

Do o]

.08 0013.¢08
U8 001i.o8
LG8 Q011,08

2. 08 0011.08
LR 0012, 08
LB Q013,08

IT21.08 YI21.08 GO0LE .4
G013 .08 001308 0033,
87 Q011.0B 0012.08 0012,

O01Y.08 DO12.08 O013.08 $014.08 Q013,08 GO13.08 0013.08
BOT3.08 4013.08 H012.08 0013.08 0013, QLIZ. 08 0012, 08

CC10.08 0014 .48
QoL 08

GOQ12.08 0005.08 0008.08 0087,
0012.08 40312.08 QU12.08 0013,

Ghl2.

OB 00313.08 0013.08 003 001108
.08 0012.08 QCL12.08 o001y,

DR11.48 0010,
Q015,08 4014,
3.488 0012.08 Q012,08

0B DRIZ.08 0061308

LO8 0011.08 Q012,08
> 08 007,08 0010.08
2L 0B Q012,08 001308
OB O013.08 001308

o SR e R S i B o o e

Reptember 28, 1oh4

fewision: 1.0
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CEM protecol for U. 5. Stesl Corp.
Rewisigr: 1.0

STANDARD EMISSIDNS REPORT PAGE &
S OLTR

[+EQURCE ID+ANBLYZER ID): DO0E8510

P 3 4 5 & 7 ]
e 11 12 13 14 15 18
18 18 20 21 a2 23 24

P XRER PO REXXLBD XXXE OPU XXXX PO NNEXN . BC KXHY.PC XX .ORC

GOL0.08 0004.08
oo,
1121,

& G013,
OB 0011.08 0012,

Q010.08 0010 .08 DDIG.08 0011.08
61 0017.08 0011.08 0010.¢ L8
D11, ERER 1 A G011, 3]
011,08 g011. . OB

&2 Q011,08 GGLL.
GOLR.0 G012.08 OB ODRITLOR Q01%,

O013.08

(RR NS

B8 00140
13.08 001%.
3. 08 0012,
0B gniz.
3.08 0013.08
.08 00le.
DO13.408 Q012,08
. $OL2.08 001X.0
ooz, ITI21.0B QRi2. U8
G014.608 OO0L4.08 013,
GGI3.08 0013.08 0031408
G014 .08 Q015,08
00132 .08 0601408
0014 .08 D0X5. 08
G014,

Goil.

D0LE.
Ba DDLY.
o030,
guiL.
2% 0011.0
G013,
G013, 08
Q013,08

0014,

fAs)
]

¥
wd

L]

G014, 08 003508
DO13.08 0014.08
; 2. 08 FILg. o8
L08 I3318.08 I118.08
B.0R II18.04%8 II18.08
1iig,

LRI
HL4 .,
IIi8. 48
118,08

£% O014.08 00313,
0014.08 0013,
GOL3. 08 G012, 08

TGOITL8.08 1118,
IT1R.0U8B IIlB.OH
I¥ie.08 II18.

71 Iiis.o8 Iiig.,

48
. GB G314 .08 4014,
58 4014 D014.08 o8 04G14.08 0014.08 001508
014,08 00314.08 R 0014 .08 0014.08 0014.08
$014.08 0014, 08 g H014.08 0014.08 018,08
8 &
143

e R

]
1]

.8

.08 1118.0%8
L.08 118,08
£.08 IILB.OB

s i R e G B e v B v
QO U (0 O N 0

Zpprerider 28, 1834

Rerising: 1,05
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LEM protocel for U, §. Steel Corp,
Revision: 1.0

STANDARD EMIZE
CEME IU BG. {+
QUARTER: 2

IONS REPORT PAGE 7
EOURCE ID+ANALYZER ID}: CO06B31¢

YEAR: B2
HOURE 1 2 3 4 7 8
b iy 1L 12 i% 1%
18 18 20 23 24

EXXX. PO XXX, PU KXY, KKK PO X¥¥X . PO

1118,
ITig,

Iiis.

L S o o T %0
13 £ O U5 1% 1y

P s B B I o I o
o Q

P
o

Iiig. LR
Tria.t
Iiis,

LG8

21 & ITI1B .08 08
08 1Xas, o8
g8 I118. 08 o]

8 18 II18. OB
a8 Iiis. a8
» D8 Irrg, 35

B3 U8 IIis. ]
OR IT1R.
i Iiig,

1118,
IIig.

5]
(%11
o
¥
[
o
Pt

Reeision: 1.0

Semniar 2R 15384
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CEM protocol for U. 5. Steel Corp,
Rewision: 1.0

HDARD EMISSIONS REPORT PAGE &
{+50URCE ID+AMALYZER ID}: 0068310

~3
L

HOUR

AT . o

TEAR: B2
-
o

[

is
23 24

o

OOXNENE . PO OXXXX. PO XXX . PC

405 JeX
e
o b

PE Ry g

PO OEERX.PC XEXX.PC XNXX PC XXEXX.

ITII8.08 IXig.
I118.08 IIi8.
Iiis.pg TIlg.
1I18.08 I118.
IIi18.08 1118,
IT18.08 1118,
IT1IB. OB IIiB.

08 IX1g.08
08 IIig. D8
08 II18.08
48 II18.08
¢8 1I118.08
o8 II18.08
08 II18.08
O JI1B.08 IX18.08 1118,
8.08 IX18.08 II18.0B IIiB.
2. 08 TILE. OB :
8 IILE. 08

O
o £y

Lol w
o000 G

&

ol

Lo I v o i i B
O33N

@ 9

2]
L)

s en B8 e v B e}
a0 O

% 4

L g8

iiig. o8
Iiig. g
2% II1B. .08
1118.08

1iig.ge Irie. 08

9 II1B.04B : 1118.08 o8
iiis.oe CJhE FTIe.0R TI1R.48 08

08 TIig.o8 I118.08
0B IY1B.0B IIig.gs
II1s.068 0f IT18.08 1118.08%
ITI18.08 IX 08 II18.08 II18.08
LIBRATION ERROR CHECK RESULTS (%)

Iiis.os
3 riig.an

FROCEZE CO
Dis= CHAN
0R= CONTROL
Dd= STARTU

fw BHUTDOWH
CHANGING CFERAT

yT= CLEAN CONTROL EQUIPR.
TI =
CLERN PROCEIS EBED

B LEVEL 41 KORMAL OPERATION
UIE. 0%= GTHER

33

MONITORING CODES (MO} (M¥EX=TIMO if ilnwalid):

10= REQUIRED ADJUETMENT KOT MADE 16= FRIMARY ANALYEZER MALFURCTICON
iil= EXCESS DRIFT BRIMARY ANABLYZER 17= ANCILLARY ANALYZER MALFUNCTION
1Z= EXCESS DRIFT ANCILLARY ANALYZER 18= DATA HANDLING SYSTEM MALFUNG
13= PRLOUEESE DOWH 19= BARMPLE INTERFACE MALFUNCTION
1= RECALIBBATION 2= DOREECTIVE MAINTENANCE

15= PREVENTIVE MAINTEMNANCE 21= QTHER

TGO THE BEST OF MY KNOWLEDGE, THE INFORMATION IN THIS REPORT REPRESENTS TRUE

AND RCCURATE DATA.

HEEY = PPM FOR HOL, BR2, 00, NOX
EX100 FOR 02, 0.E.,B02R SIGNED
HCOLR, GRACITY
DEG FOR TEMPERKRTURE TITLE

Beaninn: 1.0 Hepramier 28, 18984
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CEM protocal for U. 5. Steel Corp,
Revigion: 1.0

APPENDIX D System Design & Flow Diagrams

HBewishan: 1.0 Fegrermber 28, 1034
YN R
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CEM protocol for U, 5. Steel Corp.
Revision: 1.0

AFPPENDIX B Eguationsg and calculations
F Caleulations for Emissions
1. Mass Emission Caloulations

Hethod 19 & 20 are used to calculate the mass emission sutput for CO (LB/MMBTUY, CO Uibv/hr), NOx (lh/HHETU}
and ROx {ibshry.

This document contains seversl calcuatiens needed to caloulate z guantitutive measurement of an emission.
The references for these calcuations are feund in 400FRED Appendix 4. Method 19 and 20,

2. Corwersion factor{s} used to determine Concentration (T,
From To Multiply by

fom KOx ibfsct 119 x 10 7

3. Bry Fuel factor{s} F, {Methed 19, table 1%-1) :

Fuel {F,} dscf per MRMBTU
#atural gas 8,710
Humber 2 ofl 2,190
Loke oven Gas Determined on a real time basis from gas analysis
Bituminous &, 780

G Thermal input:

Using the fuel input ¥low rate ond the fuel heat content factor, the “Thermal Input® T1 OMBTUheY factor
can be calculated.

The units are Standard Cuble Feet (SCF), Million Bru's (RMBLu's) and Heating Value measured as MMBtu’'s per
SCF of fust (HY).

The two fuels used are natural gas and #2 fuel oil. Their high heating values (HRVY are:

Fuel HEY
Matural gas 1,040 Btu/scF
dumber 2 ofl 140,000 BrusGation
Coke Oven Gas {to e supplied)
Bituminous ¢, 780

The sguations are as follows.

gxample for natural gas:

#

TE (MMBTUSRT) {Fusl flow (dsoffhry % BHY ) * gt MEETUETL

(403,846 (dsct/hr) * 1,040} * 10t

420 MMBIU/Br

Frgaaninn: 1.0 Saptambsr 28, TRE3
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CEM protocol for U §. Steel Corp.
Revision: 1.0

t. Caleulation from B (ths/MMBTUY with 0, diluents

The references for this calcustion are found in 4UCFRAD Appendix &. Hethod 19 eguation 191 and Method 20
equation 20-4.

example:
EOIBs/mmTul » (G N F T A L2080 (08 -0 )

Assume current O, value s 14.0% and HOX valus is 18ppm {not corrected for 0:3.  Also assume the fusl burnsd

is naturs! gas with g fusl facter of 8770,

£ R Fy U comg,
85750 Poe (lfppm v (L3B6% 10T Y ATIOON [POSAOLE - 146N
Where:
E {lhs/REETU} = Caloulnted pmizssian rate in lbs/MNBTU
Cy = Pollutent reading in lbs/scf

#

€, (for HOX) [ HOX (ppm) * 1.194 * 107}

i

F. Fuel factor ¢from table)

2. Taleulation for E (lbsfhry:

E {lbs/hr) = E (lhs/MMBTU) * TI (MMBTU/Br)

3. Combination of two fuels:

Using the previously defined 71 calculation on two or more different fuels. A combined fuel factor can be
determined,

¥ » (¥iiFuet 13 * tFuel 1 fy

sy

Favigion: 1.0 Gaptamtier 28, 1554
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CEM provocol for U. 5. Steel Corp.
Revision: 1.0

APPENDIX H Oxygen Analyzer Mesnufacturer Specifications

Brvisier 1.0 September 28, 1994
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SERVOMEX 1400B
LIGHT INDUSTRIAL
GAS ANALYSER

Servomex

LEADERS IN GAS AMALYSEIS

FEATURES
@ Paramagnetic Oxvgen and Infrared
Transducers

® 13" Rack, Panel Mount and Bench-Top Cases

# Voitage and Current Qutputs

Introduction to 14008 Seriss

The Ssevomex 14008 Serigs meets th

3

il markst's reguiremmen for @ moder
gh periormancs, general purpose

g

beser,
Servormex offers the 14008 i three user

: igurations: 19 rack mounting,

ng and bench-top, T

rit T400H in & 197 rag

BENEFITS
Suitable for a wide range of applications
Meets User's configuration requirements

interfaces with the user's data recording device

o

: 3

concentration alarms and ffor non flammakd

A back pressure regulst
on stendard 14008 anslysers i ra
of barometric or sample vent prags:
when the 14008 is ysed for me
s of oxygen or o
4008 Serigs now off

L

£
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Light source®

Windows

/\
X,
Soures // ‘7‘ 7 . Detscior
Rt N T -
LT e 1 ;mm......_*mr
S B S\ R ] g
G EMEEEZES
i1

Sample cel

Magneto-dynamic Paramagnetic Cxygen
Transducer

A magreto-dynamic paramagnete oxygen
wensducer (shown ahovel provides xf‘eie 2!
aocuracy hevween {01 and 1009% cxygen, fast
response and the capshiliyy of MGAsUTING Dxygen
in the mresence of hydracarbons,

Unlike fuel cell oxygen sensors, the
Servomex sensor is uneferted by awﬂ {BSes,
cannet be poisoned mc‘ hes an unlimited e,

Since oxygen is one of on v 8 fow gases that
gxhibit Da{’a"ﬁmm eusr {Blrection by 8 magnetic
tieldi this sensor is highly specific 1o oxygen whan
mwesured i 3 wids variety of ba ckc’owﬁ 888,

T'w HEramagnetc oxygen transduce fis
maintzined above embient temperature 1o imcrease
zemperature 51 Y-

The 14008 is also available in g version
suitable for the anal ySES of oxygen in flammabie
sampies,

f{

New Single-Beam, Single Wavelength Infrared
Transducer

servormes offers & full rangs of new si ingle-
séngfa«' wavelength IR wansducers for CQ,

c

neam,
analysis in non- éam“ mabie gases (See diagrem
The wide choice of full scale ranges e%ums
that an | F’ tremauue car e chosen which gives
;s and acoursny for the user's

her aasea will be added 10 this new
capatuiitie
fed, Quiaed mr:fei:’ SQUree and Narrow
rreplace the traditiona! chopper
Wm}m' and dusl {ilters used in most conventional 18
benches. This reduces the unit's coat while

proviging aFCfﬁ;a‘?&O refiability and reguced
mairienance by elirnination of movng parts.

For ingressed measurerment stability, the cell
18 heated and temperature control led 1o 60°C

Single-Beam, Dual Wavelength Infrared
Transducer

single-hesm, dw‘wawimc*ﬁ IR

tr&ns:ﬁw& {shown sbovel is offered for the
analysis of gases other than CC, snd for CO. in
flarumable and toxic samples. Commaon
measurements with this ransducer include CH,,
CO solvents, end §F. The tramswmr has
exceileni Jom 1 stability and high rejection of
common mode errors introduced by obscuration of
the cell end windows.

k3

The user may select & full scale rEngs that
fits his apglication.

Dptions offerad with this bench are dual
renges and hard piping for flammable gas araiveis
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Light sournel

\:
Ceif N\ 5
-
-
Protocslis Cf)

Digrector

e soscosst 3
. Gl iy H
E3 H H

Magneto-dynamic Paramagnetic Oxygen
Transduger

A magneto-dynamic pararmRgnetic oxygen
transducer (shown abovel provides excellent
acouracy batwesn 001 and 100% oxygen, fast
response and the capatulity of measunng cxygen
in the presence of hydrocarbons,

Wik fusl cell oxygen sensors, the
Servomex sensor is unaffected by acid geses,

CEMNOL DR pod s,w«c and has an unlimited lite,
E:;ﬁ:s: oxygen s ong of only 3 few gases that
exhilbit paramagn t m lattraction t:zy & magnelic
field) this sensor s highly specific (o oxygen when
measured in 8 wide vanisly of background gases.

The paramagneuc oxygen ansducer is
manigined ?:we ambient temperature 19 NCrasse
temparature stability.

Tne 14008 is also avaiisble in a varsion
suneble for the analysis of oxygen in flammashis

samples.

providing increased reliability and reduced
maintenance by efimination of moving parts

Forincressed measurement stability, the cell
i heated and temperature controfled to 80°C,

Single-Beam, Dual Wavelength infrared
Transducer

Mew Single-Beam, Single Wavelength Infrared
Transducer

F .
Wirsdowes

™,
e
.
T
Seurce T OHEN Detector
- {4 .
%‘\.\._. e sagpnelibngy wlN :
fpoo sodase ™ oaan .cobea | e ey e i
{ S L N e e S e :
R i gl vos G
‘ 1.1
dotor -..._ n Sample cel
1 Fier
Hwhee

Servomex offers & full ranges of new single-
beam, single wavelangth IR ¢ .s sducers o Cué
ansiysiz in non-Hammable gases (See diagraml

The wide choice of full scele ranges ensures
that an IR wansducer can be chosen which gwec
mEkimurm sensitkdty and accuracy for the user's
spplication. Other gases witl be added 10 this new
transducer’s capa*‘:% oS

A sealed pulsed, infrared source and narrg
ipass fiter replace the traditional chopper
ang dust fhers used iy most conventional IR
This reduces the unit's cost while

A single-beam, dual wavelength IR
transducer (shown above! is offered for the
anslysis of gases gther than CO, and for Ty
Harrmable and 1oxic samples, Common
measurements with this ransducer include Uk,
L0 solvents, and SF;. The transducer has
excellent long erm siatuiity and high rejection of
COFMIMDON mone errors mtrmu\,ed by obscuration of
the cell end windows.,

The user may select a full scele range that
fi1s his pphication,

Options offered with this bench are gusl
ranges and hard piping for lammable gas analvsis.

ED_002508A_00000338-00046
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o

o

TYPICAL APPLICATIONS

O,
Respiratory Physiology ®
Exmroise Machines &
Lung Funcuion Research L
Diving Bells e
Decomprassion Chambers @
Agriculture/Horticulture &
]
&
®
]
L
L]
&
&
L
@
@
@
&
L ]
]
‘ E
'y

€0,

$9¢ ® @ S6e00 © soGe o

¢ e o088 oo

O CH,
]
@

o

@ @
L
&

]

@ L

FREONS

SOLVENTS AND
HYDROCARBONS  5F,

L B
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FLOW SCHEMATICS

{a} Sample Vent Direct to Atmosphere (FLS) {¢} Sample Vent Via Back Pressure
Regulator (S8TD)

CELL

N
A ia000 Tones A 4

Flow: i oUT
User imitedicantrolled to 2580mi min max,
Flow Effect:
Less thar .85 L TEE
ge from 50 i.f“ 233 m

ding change for flow inlet pressure:
s

char ey Typicatly 120 10 140kPaa (1o achueve inlet How
inlet pressure: within the rangs 1 1o 21

Tygpically 0 3kPag (3emWGE at 200m! min” Flow sffents:

Atmospheric pressure eﬁect Fiow changes over the specihiad rangs will changs
Oygen reading is directly proporignal 1o the O reading by less than 0.2%0; and the CO;
barometric ;”‘.’é“;ssu.’"“ by iess than 1% of the CO; resding

Barametric pressure effects:

Reading changes by typically D.25% of reading per
kPs {0.028% of reading per mbar]

Atmospheric {vent] pressure:

108k Paa miax.

{bi Sample Vent Direct to Atmosphere (STD}

CELL
r...—

ELOWY L 3 {d} SPX Vent Direct to Atmosphere {SPX)
SENSOR N )
1 CELL
!
4
i
¢

Flow: /
Typicaliy 1 to 8t rman’, dependent upon nigt /
pressura
inlet pressum; i
7w FhkPan (1 1o 10psigl \ 4
inlet pressura effects: i O
P hanges over g entire inlel pressurs

cause the reading 10 change by less
than 0.2% 0. or 1% of SO reading Flow: 4
8ammemc pressure gffects: User reguisted within the rangs §.7 10 1.0 1m0
< e is directly proportional o b IO Atmosphenc {vent) pressure
DrEssyre; CO changes by 1.5% reading per kPa 80 1w ??Qk?f“sa
Atmasphenc {vent] pressure range: Atmospheric pressure effect:

. ‘H:M?agﬂ Gro 11 baral O, units Approx. 1.5% reading per kPa

G081 1Y hars
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MOUNTING DETAILS

Double Unit Case

ig%
1700
(6.7

.

+ _T T
1076 1778 [ 1870
{4 {7 €&
§
L PR *
381 e 4636 s | P 30 s |
{15 118,25 ‘ {18
Single Unit Case [supplied with handles and rubber fest)
-y o "‘fd&i =
238 £ i
= 63 =) e8|

- T

782 PANEL 17

@ o] cuTouT LET
) k3

o TR

&

2445
e ©en = —
.,,,.,,,,T, e M ¥ 5 an
1778 B4 {' 55 182
{7 % 4 {23 (7.2}
Moo 5 3
. 55 K 380
e ~€-w~2:?3 \—“""‘“‘“")i 14
J;J.g (o ORy 1%
o {343 Ly
el } 420
{16.5

ALL DIMENSIO

f S i ‘”Ni; LTES
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- Analyser 140084 {‘
Type Specification {
F1 Left hand unit
;:5
F5 za
£5 28
£5 8
FS e
Fg 22
i pel
Toxie Samgle &1
SE 82
sz | 39
F2 Right hand unit Sgre unit ¢ oo
O unit istansiarg 10
24
25
28
27
3
F3 Back pressure regulator o o |
2
2
F4 instrument case : 1
F& Manual (operator) no 3 {
F& Manual {service) g . o
F(e*':c!‘;l } 2 2 2
Gareman 3 3 3
F7 Supply voltage J40 VAL 810 83 w2 - . :
T VAL L 0%, 48 0 6 Me
I F1 F2  F3  Ea FEORG F7
TADGEL | ‘
- s w’i«s}& : R S - {’
Example 140084 | §TD 0] |28 G 1 1 o1 4 - ’

Burgnie vt BEY g

Servomex appiwatons. Refer 1o Servormes frﬂ o3
SEMEIE NS MEY BT bE paveT i The same SPK g

Servomex

LEADERS 1M G485 ANALYSE:S

Servomex ple, darvis Brog = g
Servames Lompany. ine, ) o %
Servomes Z8AL 3R =
=
"
ol k!
= LN
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CEM protocsl for U, 3. Steel Corp.
Revigion: 1.0

APPENDIX 1 HOx Anmmiyzer Marufacturer Specifications

Semermhet T8, 19348
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Thermo Environmental
'E Instruments Inc.

MODEL 42 H

CHEMILUMINESCENCE NO~N02~NOXANALYZEH

For Continuous
Source Gas Monitoring

PERFORMANCE IS DESIGNED IN!

* MICROPROCESSOR BASED e PUSH BUTTON CALIBRATION

* NINE (9) FIELD SELECTABLE RANGES ~ « USER FRIENDLY DIAGNOSTICS

» CONTINUOUS OUTPUTS ON * MANUAL AND AUTOMATIC MODES
EACH CHANNEL » FRONT PANEL DISPLAY

* EXTERNAL (OIL-LESS) VACUUM PUMP = SELECTABLE TIME CONSTANTS
* COMPACT SIZE ~
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Gold Plated Reaction Chamber
for Corrosion Resistance

Long Life
Stai%‘ies;s Steel Photormultiplier Chamber Cooler
f , ! For Low Noise
Converter Qzonator
Requires No

Compressed 0,
Even at 5000 ppm
of Sample

Easy Access to all

i i
Microprocessor Based Components

Bypass Vacuum Gauge Bypass Flow Meter

vvvvvv Reaction Chamber
Vacuum Gauge

Front Panel Power
Switch

Qzonator Switch

Temperature .
Contrafier for Photomugdtiplier Tube Switch
Converter
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Ranges; 0-10, 20, 50, 100, 200, Linearity: 1% Full Scale

Noice: 222;3;000* 2000, 5000ppm Sample Flow Rate:  25cc/minJ/with Bypass 2 SCEH
Detection Limit: 50ppb vacuum: 28.5"Hg ;

i , Power Reguirements: 500 watts, 115¢ 10 volts,
Zero Drift (24-Hours):  S0ppb 220+ 20 volts, 50/60 Hz
Span Drift (24-Hours)  =1% Full Scale Physical Dimensions: 17" (W) x 8%" (M) X 23" i
Rise Fall Times: 2.5 seconds NO Mode Weight: 70 pounds, including pump
(C-90%) 5.0 seconds NO, Mode Outputs: Selectable 0-10mv, 100my, v,

Bv, 10v, {optional) 4-20M4
Isolated or RS-232

The Model 42H is Thermo Environmental Instruments’ latest addition 1o its line of
microprocessor based instrumentation. The Model 42H is a high level, fast response
chemiluminescence instrument for NO, NO,, and/or NO . Typical applications range from
automotive exhaust analysis to source or stack measurements.

The Model 42H has full seale outputs from 10ppm to 5000ppm while using only dry
air as the ozonator feed. Response times from 0.5 seconds to 300 seconds are available at
the user's option.

A twin-headed diaphragm pump eliminates the need for oil changes typical of older
analyzers. The unique two-piece reaction chamber construction offers ease in maintenance
and service.

As always, Thermo Environmental Instruments is eager {o offer assistance with its
new Model 42H Chemiluminescence Analyzer. The Model 42H is expectediomaintain TEl's
position as the industry standard in high level NO_measurements and applications.

OPTIONS
~Easy to Read Display

42-002— Rack Mounts
42-004— Regulated Bypass System

42-005-— 4-20MA Isolated Output

~— Push Button Calibration, 42-008— Pressure Transducer
Diagnostics, Ranges '

and More

42-007 —  QOzone Particulate Filter
42-008 — RS-232 Interface

42-009— Permeation Dryer

%
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BI0ET

¥
%

| MODEL 42H: STANDARD CONFIGURATION
§ -
o - The Model 42H standard plumbing configuration
s | A . is used in applications where ample amount of
i o sample is present. The sample should be at a
; : continuous stable flow. The analyzer is allowed
{ i : wwe 10 extract the sample as needed by use of a
m% e 53 vented manifold system {atmospheric dump).
w&' e
MODEL 42H: REGULATED BYPASS e
SYSTEM OPTION ;
:
The regulated bypass system is used when R
the sample must be transported over a long !
distance. It is also used when an unstable Voo e
flow is being provided. The regulated bypass g
systern provides make-up air thru the sample .m“wé {?
regulator in case of lack of sample to the :
reactionchamber. This unigue featurs avoids = et
instrument drift due to pressure changes.

AV COMPRESSN FIITIS ®3% S c
i SEHATING L EASAS
o 3R it TOR Frov37 BLRTRY p
; 2300 ‘ S } é//
I sy ! ; ; T
| H 7 3 e
P R
) » ikl 1 z Pl > L1 H
b ; ey
;

SRR 1
[ e—

i {
52 ROTE:

il
1T e %z.uz’"'m ?{%M?m Fuews
Fip8” oo 1%
2384
LN
Instaliation Drawing. i |
Including Rack Mount 1] e {
Stides (Optional) ol L e ’
1E91"
% Thermo Environmental
Instruments Inc. _ ,
8 West Forge Parkway Tel: (508) 520-0430 : . FAX: (508) 520-1460
Franklin, MA 02038 Telex: 200205 THEMO UR
Printed In the LS4, ~ 692 ml“
T m——
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ATTACHMENT

1o

"CONTINUOUS EMISSIONS MONITORING PLAN"

“U. 8. STEEL CLAIRTON WORKS
NOS. 1 AND 2 BOILERS
FUEL MONITORING STRATEGY”

PREPARED BY
U. 8. STEEL CLAIRTON WORKS

CLAIRTON, PA
SEPTEMBER 30, 1994
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INTRODUCTION

This report is submitted as an attachment to the Phase I Application submittal for the installation
of NOx Continuous Emissions Monitors for the Nos. 1 and 2 Boiler stacks at U, S. Steel Clairton
Works. It is the intent of this report to advice the Pennsylvania Department of Environmental
Resources (PaDER) of our proposed fuel monitoring strategy for the various fuels bumed or may
potentially be burned.

IDENTIFICATION OF FUELS:

1. Clean Coke Oven Gas

Clean (desulfurized) coke oven gas is the primary fuel burned on both subject boilers at
Clairton Works. It's usage comprises approximately 99% of the total fuel burned on an
annual basis on the boilers.

2. Natural Gas
On an intermittent basis or under extrerne adverse conditions natural gas is injected into
the fuel stream fed to the boilers. This percentage of addition does not exceed 10% of
the fuel gas flow at any given time.

3 Coal
Previous conditions existed at both boilers where pulverized coal was the predominant or

major source of fuel. This condition has since been maodified where coal is only utilized
as a fuel under adverse or emergency conditions.

4, Fuel Oil

Under extreme adverse weather and conditions, Clairton Works and U. §. Steel
have in the past been subjected to restrictions on usage of the previously mentioned
fuels. As a safegnard against this measure Clairton Works would utilize fuel oils
as a supplementary fuel fed to the boilers.

ED_002508A_00000338-00059



FUEL MONITORING STRATEGY

The Clairton Boilers use clean by-product coke oven gas as a primary fuel. Historically, over
the past several years, coke oven gas has been used better than 99% of the time. There were
some exceptions where natural gas was used as a supplemental fuel. The supplement typically
was less then 10% of the fuel volume going to the boilers. These exceptions were due to unusual
business or weather conditions.

The 1993-1994 recent severe winter under scored the necessity to have the flexibility of using
alternate fuels. The sub-zero temperatures forced the Natural Gas Suppliers to consider curtailing
gas supplies to the United States Steel Monongahela Valley steel making complex. If this
scenario took place, the Clairton boilers would supplement with a liquid fuel or coal.

It is Clairton's intent to certify the NOx CEM with coke oven gas. However, we wish to

maintain the flexibility to use alternate fuels so that if circumstances mandate use of an alternate
fuel, we would not be in violation.

COKE OVEN GAS

The fuel factor for coke oven gas is caleulated from a process gas chromatographic measurement
of 13 coke oven gas components.

Hydrogen Oxygen
Nitrogen Methane
Carbon Monoxide Carbon Dioxide
Ethylene Ethane
Propylene Propane

€ 4 Hydrocarbons Benzene

Hydrogen Suifide

The analysis is updated twice per hour. The chromatograph is calibrated daily with a certified
gas standard.

Coke oven gas flow is measured across an orifice plate with a differential pressure transmitter.
The 4 to 20 MA flow signal is transmitted to a continuous recorder and 24 hour integrator panel
meter. The flow measurement output is also sent to the CEM process logic controller which uses
the information to caleulate NOx values. The system is calibrated semi-annually.

ED_002508A_00000338-00060



NATURAL GAS

The published F Factor for Natural Gas will be used.
Natural gas flow is measured across an orifice plate with a differential pressure transmitter. The
4 to 20 MA flow signal is transmitted to a continuous recorder and 24 hour integrator panel

meter, The flow measuremnent output is also sent to the CEM process logic controller which uses
the information to calculate NOx values. The system is calibrated semi-anmually.

FUEL OIL
The published F factor for fuel will be used.

Fuel flow is measured by a positive displacement flow meter. The 4-20 MA flow signal is
continuously recorded and sent to the CEM PLC for use in caleulation of NOx values.

COAL
The published F factor for bitumerous coal will be used.

Coal samples will be stopped belt cross cut. Coal flow is measured by a Merrick weigh belt,

NOx CEM
WEGKD-24336
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SPECIALIZED ENVIRONMENTAL SERVICES \
607 Freedlander Road Wooster, Ohio 44691 (216)262-8877 Fax (216)262-7777

FAX COVER SHEET

Date:

To: SAc K &,;;Mm,@//jgﬁ” FADD 14
Company:

Fox Phone Number: 2 232 059

From: CZ@/ Kéwé’: *

Message: E»Q&m £ S‘g"p AP \C»«a?pf!»f s&
TOTAL NUMBER OF PAGES &y (INCLUDES COVER SHEET)

IX you do not receive this fax in its entirety, please call:

SEF 32 '9q 18147 2162623414 PRGE. 81
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O el e

. Allegheny Cpunty Health Bepartment

BOARD OF HEALTH

COUNTY COMMISSIONERS S
,ﬁj%%q\ Roy L. Titchworth, M.D.
R S\ : Chairman
et NI N Martin Krauss, 0.D.

Chairman Yies Shairman

] Fiah

Fets Flaherty Robert Engel, Bsg.

Larry Dunn Susanne M. Gollin, Ph.D
Azizi Powell

BUREAU OF ENVIRONMENTAL QUALITY Msgr. Charles Dwen Rice

DIVISION OF AITR QUALITY . ‘
Bruce W. Dixon, M.D, 301 3%th Strest Frederick Ruben, MDY,

Director Pittsburgh , Pennsylvania 15201 Anthony B, Stegne, Sr,

September 21, 1584

¥r. Gary F. Platek PERMIT WO.: $4~I-008R-P

7-7, Inec. EQUIPHENT : USS Clairton Works
607 Freedlander Road Peter's Creek Lagoen Remediation
Wooster OH 44691 LOCATION : Clairton, EBA

ANNURL OPERATING PERMIT FEE: $373

NOTICE OF INSTALLATION PERMIT APPROVAL

The subject installation permit has been conditionally approved for the
installation of eguipment associated with the remediation of the
Peter's Creek Lagoon. The installation shall be made in conformity
with the plans and specifications which are a part of your application.
The installation must be inspected and approved by the Buresy before it
is placed into operation (contact W. G. Gilson 578 B135).

The documents that are considered to be part of this installation
rermit include, but are not ngcessarily limited to, the following:

- ACHD, DAQ Form AP352 Process permit application, dated B-3-84

~ 7-7, Inc. Permit Submittal Package including:
letier dated August 5, 1994

~ 7~7, Inc. Fax dated B-25-54 - 2 revision to the August 5, 18%4¢
letter.

Additional conditions of approval are:
1. A1l eguipment actually exposed to the lagoon contents (e.g.
roll-off boxes, backhoe bucket, screens, etc.) shall be kept tarped
when not in use for a period in excess of two hours.

2. Lagoon material shall not be transferred from contalner to
container on the site.

3. All spillage shall be cleaned up promptly and Xept placed in

LB5.08.0aBe

(L8]
g
il

BEF 38 '94 1Bris 23414 FRGE. 82
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2 memmr e WA Wm i L od 12 W

closed containers until properly disposed of. Proper precautions
shall be obsesrved to prevent tracking of lagoon material off the
site due toc vehicular traffic.

4. The excavation rate shall not exceed any of the following:

10 Tons/hour
40 Tons/day
140 Tons/Week

3. The operating hours shall not exceed six({6) hours on any given
day. :

€. All excavation operations shall be performed between the hours
of 7:00 am and 7:00 pm.

A complete cperating permit application shall be submitted within sixty
(60) days of achieving full production or one hundrad twenty (130) days
of start-up, whichever is earlier. When it is determined by the Bureau
that the installation complies with all regulations, limitations, and
approved installation permit conditions, an operating permit will be
issued.

This installation permit shall be Xept at the site during the
construction periocd and be made available to Bureau personnsgl upon
reguest.
Permit Issued by:
DIVISION OF AIR QUALITY
ger C. Westnan

Engineering Section Head

SEP 38 "9 15118 2162623414 PAGE . 83
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RERah 8F 35T

Ty

| , ‘ ey APC USE ONLY~ :
EGHENY COUNTY HEALTH-DEPARTMENT |, “air oy -?
: ! ’ Chark No. By
#K |R POLLUTION CONTROL Check No. - — 1
£ . ‘ e ig:
V' PERMIT - PROCESS pooed o
? COMPLETION DATE DATE INSTALED F:: TP
; INSTALLATION [ X 8/5/94 OPERATING [ Basis
’ NAME ADDRESS BUSINESS
. 0.5. STEEL 400 STATE STREET CLATRTON,PA 15025 TAR RECYCLING
B CIWNER L ADDRESS PHONE
3 2=, THCw. 607 FREEDLANDER ROAD WOOSTER, OB 44681 (216}262-BB77
- TETALLER OR CONIRALTON ADORESS e PO
. 7=7, INC. 607 FREEDLANDER ROAD, WOOSTER, OB 44691 (216) 262~8877
“RUTAORIZED REPRESENTATIVE TITLE ‘ﬁw PHONE ]
5 GARY ¥. PLATER DIRECTOR OF ENEINZERING e (21612628877 g?\
PROCESS ™ YOUR IDENTIRICATION SRODUCTION RATE [ FEE L/
, TAR EXCAVATION 5084 CHARGING RATE D) 2 1/2=10  Yonsa |3 430, 004Y7
- ; 4
CPERATING TIME . comrrmnpous [ BATOM THAE é ]
> 4 HDURSIDRY T DAYSAWEK £ % WEERS YR, BATCH F 1=2 s i
RAW MATERIALS _ oA,
3l TAR MATERIALS CONTAINED IR LAGOON/. 100! 8./ D 40 ONS DAY
. [ MATERIALS PRODUCED ’ TOTAL
. TAR METERIALS CONTAINED IN COVERED. 20 Y0 W‘?’%ﬁ 0.03.L] 0 b gmnsjni*g
FUEL AMTAHE BTU % A5H % SULFUR FOEL - AT MR, ) ¥ ASH | % SULFUR
o N/E
FUEL LAMT, 71k 8T ¥ B5H % SULFUR  (FURL YT BTU ¥ AGH 1% SULFUR
N/B |
GAL CLEANER Gas oW ILET TEMP. DUST LOADING EFFICIEMDY PRESSURE DROP
1 H/2 SCE i GR./SCE, ¥ WG
GAS CLEANER GAS FLOW ANCET TEMRP BUST LOADING EFFICIENCY PRESSLINE DROP
N/A SCRM s F GR./5CF, % | “W.G.
: GTHER
. o PARTICULATE S0z co NOX HC
POTENTIA,
* 0.61 LBS/E
FINAL
0,318 LBS/H
STACK HEIGHT ETALK ABEA TEXHAUST FLOW TerPERATIRE BUST LOADING
14 N/A FT. N/K 50, P NS ACTM AMBRTENT *F WLA GR.ISCE,
EMISEION MEG, EASSION STACK COMPANY SUBMIT SUPPORTING DATA
V5 BASIS BATA - FactoRs - msr b ATy FOR METHOD USED,
NEAREST SRE1} HKEGH DitanCE COST OF EQUIPMENT COST OF GAS QUEAMING
j6 [BUIDING: am 1@ 3afL ARODT 2000 F. % 5,000 . SYSTEM. § WA
DRAWING NO'S,
7 gﬁgzé FIG. 1, REGIONAL LOCATION PIAN - RB/5/894, FIG..2 . LAGOON AREA-——8L5/04
18 1} MUNICTRAL WASTE WATER TREATMENT BIDG.
2} SEE ATTRCHED C?&@NTE OF 8/5/94
IEWED BYy ; . TIE DATE i
9 % Ve AL T TSPt o T
AEWE BY L s
.
z .
C‘ Tiv .

SEF 30 94 10119

2162623414

PRGE. B4
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